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[-8-^*1] 

[-8-3=] 

*>*r ~TT «j-o]e^§ 

# c11^>s.4^e)-^7} ^>7>tiV-g-^ T 4 ^(autoreactive T cell)# ^>7)1 ^*fl-3H *}7>- p. 
^ !&-§"§- ^l^Vfe ^(immunological tolerance)^: -f}-:£*j\2.3.*| Jl^^-"-32"*)MD 

-g- ^ofl ofsig, GAD-^"^ ti>o]&|^^ %^q<& wj-^ o.s GADS 

^l-^Tfl Af-g-^- ^ £Ul, 14^, GAD-^-^ ^l^f «>ole^l- i^>^ 

^6j| 14s <W«J]A)^ ^ofl fe^ ^ 7fl*H OX 

£ 2 
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^^11- i^fe *fl 1^ <W ^{A RECOMBINANT VACCINIA VIRUS INCORPORATED 

< "WmFA GENE CODING GLUTAMIC ACID DECARBOXYLASE AND A VACCINE FOR PREVENTING TYPE 1^1. \\ 
DIABETES MELLITUS COMPRISING THE SAME} 

S. GAD ^ *fl2:fh «WM°> «Hb]^ ^S^zf^ 

£ GAD65 ^ «HM°> «3iE^ 7M^^1 M-eJ-^ ^olcf. 

4 ' £ 2^ zflSth ^*}^\°} «>o]e^o]]Ai GAD65^1 ^tM^* S^^M 3: 
M-^-^E ^1^. 

£ 3^r RW-GAD65, RW-MJ601-I: iE^ zj- *h^# cfl 

40^*}*] M-E^^fl ^ojcf. 

£ 4^ RW-MJ601, RW-GAD65 SE^- q.*-^^. cflA o >o_ s ^]#^^ 

(insulitis)^ ^^Ht M-^^H 

S. 5a^r RW-GAD65 ^ *K-^(25^) -frefl^ ^^(isletsH tfl^t ^-^n]^ 

£ 5bTr RW-MJ601 ^ ^V-f^C 25^*8) -fr^ ^lofl tfl^ W^l^ 
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S 5d^ RW-GAD65 4^(25^) ^4$) tfl^: *>*1 0 1 

4. 

J£ 5e^ RW-MJ601 ^ t>H-^(25^) -ft- all ^ ^Qfl^oj] cfl*V ^-^^1^ A>^lol 

4. 

£ 6^r RW-GAD65, RW-MJ601^r *]--t-^S.^M z}-z}- 

5. 7-& RW-GAD65, RW-MJ601# ^#^>^M- 5E^ wl^^tb ^H^^-B] ^-2"^- A 
z| sfl^*}<3 ^J6n^ ^^a>-§- ^E]-^ ^14. »■«»■- 

£ 8-Sr RW-GAD65, RW-MJ601# ^f^q- S£^ wl^tr ^Fi^S.^ q-zv *fl#] 
tr tiRMli^ GAD Xl-^-ofl- n}.^. i n v itro°1M INF- 7^ M-E}^ 3Jo]£J.. 

£ 9^ RW-GAD65, RW-MJ601# ^^MM- ^ a l^#^r ^K-^S^-b) zj-zj- *fl#] 
ft «13Ml3E.2] GAD ^r^H in vitro^i ^-wl^S* 4^ 3Mt=K 

£ lO^Sr RW-GAD65, RW-MJ601# 3^ ^ -g-^ xg-^ 

(nonobese diabetic, °l*r 'NOD'5]- tt^r.) ^r-fiS.^ *ll#}*r ^ 
1?r T ^^MlS. ^ B ^^MlS-i- ^l^tb NOD scid(severe combined immunodeficiency 
disease) 4^ (Jackson Laboratory, Bar Harbor, MEHH ^^S.* 8^r^ ^ 

^ ?Mcj.. 
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# v%?}s_^t%$]7} 7>7>ti}-§-^ T ^(autoreactive T cell)* ^Ml^H 7>7> 

^ <W*>^ ^(irnmunological tolerance)^: -fr-J£th2.S.*l jL^^Sr.^kl^g 

7> ^7]^- H^O-S. ^Jl^I n}-5} ^1 1^ fc^CType 1 diabetes mellitus) 

A A 2% fetgJl^. ^^th <=>] 1^ fe^^r ¥^3. 

i^s)^ 7 A°-S. ^-^^(insulin-dependent diabetes mellitus; IDDM)°1 

^V^S) 7^-f , *J-^-^o]^ 7}7|-ti>-g-^ T nfl7]H o^fl £ ^s-s-o]^ 

7>7>^^^(y3 cell-specific autoimmunity)^: ^^tfl<>| ^1^- p M]S.W *h 
^43^ ^3. ^ ^* i-WW. o] S ^l ^7^^01-0.^- o. 

^>-b iff^i z\7}* < t-Q°.3. : t: Af^- ; tilHln>^ ^iUnonobese diabetic, <^)^} 'NOD* 

5f W.) *Fr^ ^ w>o]^tL^^( B ioBreeding) ^S^i -§^=1 ^-f-B}-^ ^7]- = ^- 
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-MeM) (glutamic acid decarboxylase, <>1*> 'GAD' ef tt^)7> & , ^ *fl 1*8 ^ir. 

^-g- Q®-?')^ 7 ^^: ^it^S ^3^^ SWTisch, R. et al . , Nature 366, 72-75, 

1993) ^e, t^*}-^ ^^li-^-o]^ GAD <^Ml7> NOD 

.... <?JH ^l H o v W^ ^3* ^^J: w r Xl^(J. W. Yoon et al . , Science 

284, 1183-1187, 1999), GAD *)1 1*§ -rr^l 3.^^ 

' x tfl^b T 41 n fl7fl ^ ^ 0.5.*) ^M^^H ^*fl /9^it7> 4*1 3 <?1 - 

-i.^.^, °flS*r NOD 4fit tfl#o.S-3j*flt!?-GAD ^Hr<*l 

■t -d?lir ^(Elliot, J.F., et al., Diabetes 43, 1494-1499, .1994); l-*fl, GAD ^ 

GAD 2] ^ iLJl^l «V &H4(Ma, S.W.., et al., Nature Med. 

3, 793-796, 1997). 

<2o> nam-, #7l^ ^ GAD ^^l ^1 -sfl sj-^^o}^^ cj-efo] GAD 

^^■i- ^^*>7] <H3-§- ^ 4^, ^#S«M3^(baculovirus) SE^r i-fr^# 
S.o\)a] 4^0] GAD 057} iflSHfe- ^ x^^o] ^iL^ €-*fl3°l 

9X^. 2L*\ GAD ^ ^^*Hr ^ GAD ^£7> 
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j8M]S. x\7}*<kQ «?!-4]3Tr GAD# ia^Rr -%-$.x\7} ^\3i^ «i*m<>> 

^1^^-^^ NOD uV-f^S. *V^-g- *fl^-§: -B-£^}711 f-o.^. 

<22> rtq-eJ-H , ^ GADS S^*>fe- *fl^ bH^I- 

<23> gc^. f :a -# 7 j QAD-i- i2^R± ^QAA «JHM°f tij-ojB^ 

<25> o.^, M}-^ nfl7}-e^^j(GAD)» J2^*Rf ^-^}7\ #<Q€ 

A>-g-s|fe w>o]e|>ife «flX|u|o> y}o]s^(Vaccinia virus) .3*1, ^°J-t- 
(small poxH tfl^ ^^J°S *f-§-€ (Fenner , F., Res. Virol. 140, 

465-466, 1989) ^1 *fl2:^- «H^o> taj-o^^^ S ^ ^ofl rflfV ^qa^ ^ >*fl3.-nfl 
7fl^ ^^^r-S-i- -fr^l- o>^&r(Hany, M. , et al . , Eur. J. Immunol. 19, 417-424, 

1989), -fKE€ ^ av-g-^: ^7]^ *l^r£)^ oi^ ^o. s oj-^ ^(Moss, B., 

Science 252, 1662-1667, 1991). 3^b, °J:*i^°] nfl-f -f^r^H , aW&| 
^ e^KHIV-I) ^SSCenvelop) -R-^^># I^^Rr a ^]^} aHelif £#oi6fl7H 
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iJ17> &&tf(Cooney, E.L., et al . , Lancet 337, 569-572, 1991). °l5]tb 3H"i: 
^31" *J|, GAD ^ ti>ole^^.^ *-q*m°l- «>o]e^ 7 > 7K> ^th^WI ^>-g-€ 

0.5. ^7}£]^r ^7H1# i^fr ^ °fll- ^ «^ ^^1, -8-^, 

is.tsl, #sl4i = allol5. 80, o>*l2t2/ih ^l^Bfl<a, i^4 D J#S^ 

<27> i^-, ^ofl ttj-^- *j) 1*§ oflifj- ^^}, ^B^h, ^-#^h 

i}<#i& ^l^o.s. ^ 91°-^, =l 

7fl*HSl M-ol, = oi^ofl o]^ ^5}-^ 4, S^l^, ^ 1><L03 

PFU-1^0 11 PFU, tfh^^l-Tfl^ 1>40 6 PFU ~1>40 8 PFU^I ^-<$*t 
<28> igj-igofl A}-g-§}^ #^-B^nI^V cfl7}-=.4^fi}-^ GAD65-& ^}-§-*}-^3], °H1 tfltb 

^ 31 A \^r^ ^ ^7l^<g^- o]xj] <£s^ ^4(Biochemica et Biophysica 

Acta, 1216(1993) 157-160, W0 92/05446). ^ ^ ^ ^r^-^: ^*>7l <a] 
^ ^€ GAD651- ^--g-^ 4 1 31, Essen ^ GAD657}- 

pyridoxal-5'-phosphate(PLP)^l i^*fl *HM ^i 1 ^!-^ <?] gamma-aminobutyric 
acid(GABA)^] ^<*fl ^<W^5_*] ^ ^-g-i- y <M^>7l ^}<*j >M] 
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7 fl^ <»7}x\<£-£ GAD651- 7fl#*>^cf(W0 95/27051, WO 97/12034). °}%?\} ^ 

-H-^l^^^ JLi^* *j| Tit!: ^€ GAD65 ^ ^ #^e}^a> t-fl^ 

<30> -^H] 1 : 7.fl2;'^- «3}a]l]o]- H^g^O} ,. 

<3i> (1) GAD65-S^ ^r-f^ cDNA^ i! 

<32> p}^± GAD65 cDNA7> pBlue Script SK# Dr. Daniel Kaufman 

>! " ! (Univ. of California, Los Angel es)S.^ ^<^r°i ^l^jLi Xbal Hindi 115. ^llSi - 

GAD65-S^ f}-^ cDNAl- ^l*}^. 
<33> (2) t^^eI pMJ-GAD65^ ^fl^- 

<34> #7]°1H GAD65-S^ cDNAl- 3^7] ^ £S£bH ^ 

A]qo> «}o]a|i. «)b] pMJ601(Dr. Ben Moss, NIH)^ ^&)^ a>o]e ^ NheI ^ 

Hindll I *MH°fl Xfl^tMiH pMJ-GAD65l- ^)^}'^t^. 

<35> ZL Jm^Q ^21 4^" £ 1-b^l M-B}^^Cf. olxrfl, T K L ^ ^ ^ ^ n] £ 

7>ol^l TKr^: iL€-^ ^M^ 7}o]^*\) ^ ; LacZ^r £ -^^M^l tf^ 

(galactosidase)* S^Hr 2Hfl ; GAD65^r *1~t-^ GAD65 cDNA» M-E^tf. 

<36> (3) RW-GAD65 ^ RW-pMJ 601^1 

<37> o_^ > 10% FCSCfetal calf serum) ^ 50#g/m£^ ^l^o] a]^. ^-°tr DMEHHH wfl 
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°<M?1 CV-1 >*fl3L(ATCC No. CCL-70H ^*H°> 4°1 s 1 ^(ATCC No. VR 1354) 

0.05 PFU/cell lmlS, v] a) ^-<§a]^ ^^^lf ^ti]*}^cf. C0 2 ^f^H 

15^. #3 0.5. 2^1^- ^ ^^-(rocking)*}^^ tifl^^>^cf. zl5} tf-g-, ^- 7 ]ofl 
iHM ^..§^a]7J ^flS^- l-&(-i^^(pMJ-GAD65) 20^g 2.^ pMJ601 20^g-g- <|JH|:e 3.5.^0] 
a- E-M-electroporator, BioRad, USA)» al-g-^M AA 0.4 kv„: 25uF^ S^HH H^jMS- * 
^3M^(electroporation) 2<Q Hfl<8= ^ ^l^-i- ^ ^ *fl 

<38> (4) rw-GAD65^ 

<39> . !an 10% FCS, 50#g/m£^ ^e^u]-o]a] ^ 5;Wg ^ e) ^(BrdU)# % 

DMEM^H yfl^A]^] HuTK-143B >*flS(ATCC No. CRL8303)>«- ^)^}^5i, °] >*flJE.# 
6-well Szjyfl^ #eflolM<>11 5XL0 5 cells/well ^ ^3- tifl^^^cf. -§- 
^■#^r 30 1:^^ 30^-# 0.05% ^^^l(Life Technologies, Gaithersburg, MD)°_3. ^ a| 
*3: 10" 1 ifl*l IO- 4 ?}*] s)^l^tf. sH€ ^5. -§-S^§- 20^: i^AS 

rocking^-^i l^l^^ ^^hSftf. ^e)JL, ^7) ^^°] i&ssi?] *H1 , 45°C ^Ufl 
°1^H 2% LMP <5>7>S^(Life technologies)^ 5% FBS, 25#g/m£3l 5- tL^S-til^l 
^(BrdU) ^ 5Ag/m«^ ^I^H^l 0 ! 2X MMEM wfl^KLife technologies)!- 3]:gt}-. 

HuTK~143B ^^H^l- ^l>l?!r ^, ^ ^>7>S^1- ^.^ efl o] ( over Iay ) 

JL^s}-X|^t}.. 2^^, 100//g/me£) ^ 31 = (Sigma Chemical Co., St. 
Louis, M0)* ^-n-^: lml $ 2X MMEM^- lm*^ LMP7> 2m£5l o^S.^* ^.tMH^I 

?1 4^-, €e(MH« 37°C°lH *>^«v 

s-g— i-^zz.( cot ton-plugged) 4^3^ sM33-a- o]-g-*>o} igjES. ^^I^^ji, #s}zl 
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^11- ^*8*>°} RW-GAD651- ^I^M ATCC<^] 2000^ ll€ 20°4*}^ 7}^^\- 

^c}(ATCC No. VR-1354) 
<40> ^ofl i; GAD S^tl 

<4i> #7) ^Ajofl lS^fE-1 ^^^r ^flS^ ^m^l «He)>,s.^-El GAD65^ ^-g- 

GAD s-o] IgGl ^K^KATCC No. HB 184) Af-g-SH RW-GAD65 
xi]i£^ ^sajSH}- 3*>1- ^sj^cgt}. ^, HeLa >*flX« Lab-Tek ^ef^l^l 
#^a.(Nunc, Naperville, IL)°11^i afl*y=*>Jl, RW-GAD653a3-<* . 3<H ^ 

, ^JL^^o] ^- 2t\ (horseradish peroxidase-conjugated secondary 

antibody)a} "%7P\ tifl<#-?r ^, DAB ?lH(Vector Laboratory Inc., BurMfigame, 'CA)* ^> 
^l^^H GAD >H1S# 3#*r&:n, ^ ^^f# £ 2^1 ^E^&^f. 

<42> y] jn. -g-^ofl i: 

<43> GAD655L ^ pMJGOl^^-S. *flS^-A|^ JftSi^t ^ 

Al^o> h>o]b1^ RW-MJ601-a- ^l^K^ #7] -^tH 132]- yj-^ o_S. 

<44> oj^-o) £ 2^) ^^Hl 4^-^, 31 3fl^^r GAD ^ll-i- S^Vfe -n-^Hl $m 

#^3*1 #^nl = n>^s ^1)2:^ ^lM°r *H^i, RW-MJ601^] 

€ HeLa M-E}-iflJL oj^. c-fl i&bH ; sfl^£- RW-GAD65^1 ^§fl HeLa 

M^^E^. it|-eH, RW-GAD65S. ^-M^ HeLa *§2.^r GAD #^^8: 
#%1«>S^.M-, GAD^ cDNA7> /feth ^*lM°r tf r °l 5-1^(°l*r, 'RW-MJ160r°l A tr 
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i})*r GAD &*»-8r 
<45> 2: 

<46> 3 ^^oj oj.^ NOD ^Fr^CTaconic Co., Germantown, NYH RW-GAD65 5xl0 7 PFU§ 

(Diastix; Miles, ON, Canada)* it Murine glucose)# ^^H^ic^ ^ 

S.MEl^«:>al, at, 4L^*1 «fl°l*l #-¥-.3*1^ (Basic glucometer; Lifescan, *■ 
Milpitas, CA)-& ^V-g-SM l^Cblood glucose)# ^l^VSt}. 3^-^^ 

16.7 mM ^^-^1- u^i^ *F^1- ^o_S. ^?&SLv\ , ZL- 

<47> olnfl f xg-i-i^ TgJ-^ofl cfl *V RW-GAD65 ^M^l u)*}^ 3g7>*>7l ^ -*H -3^- 

^ ^ NOD ^K-^l RW-GAD65S- lxlO 7 , 2.5xl0 7 , iE^r 5xl0 7 PFU3. ^^}is}-5i, 
SE*V 8 ufl^l 9 ^4 ^ NOD ^-f^ofl RW-GAD65# 5xl0 7 PFU^ ^r 7 <H^HM ^ tt 

^Jl^ ^^Ml q-Ej-tftJ-. ^, ^-^^(i x io7pFU)^.S RW-GAD65 ^ 

# NOD 67%( 10/15)^ ^tg-i:* M-Ej-ifl&o*} , ^7i^ 

(2.5xl0 7 PFU) RW-GAD65 ^ NOD *Hhi«*fM 53%(8/15)^ ^-i", 

zl ^M*fK5xl0 7 PFU)°.5. RW-GAD65 NOD ^-f^H^ 

7%( 2/29)^01 ^--igol tgHgsV&r}-. 31 RW-GAD65 ^7]^r 8-9^ ^ ^ 

NOD RW-GAD65(5xl0 7 PFU/^^)l- ^^1?! ^-f , NOD *>-fi(75%, 

9/12)4 til^tb ^T^lr^I 73%(8/ll)l- M-E^^t}. *|-eM , RW-GAD654 
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<48> w]M 2: 

<49> RW-GAD65 tfl^oj] RW-MJ601* ^f^o] 5)^.3. A>-g-^ ^ ^jn. ^ Aj- 7 ] ^ 

<50>o . til in -^ofl 3: 

<5l> ti>ol&j^ *m *flJL A>^-*V ^ ^l^^fe- ^-7) ^ofl 24 ^. 

<52> o]#o} ^ofl 14=.^!, RW-GAD65 5xl0 7 PFU* 3^^^1 #5} NOD °>-f^^l 

^zrt-ffi^. tg-^tgo) ^1^^- ^4, RW-GAD65*^^*]: NOD ^^H^ 'I'-GADf 

7%(2/29) 1 ?>ol ^-tgSl^jL, ^ofl 2^1 RW-MJ1601# NOD ^i^l 

40^ nfl^l 85%(11/13)SJ *1*3^: iLSttJ-. 5E^r, «1 J2 3^1 til ^ 

NOD <#5i -g-H ^ 89%(8/9)«*IH ^ir^ol ^^51^x4 ©l§ ^ 

4^ RW-GAD65°fl <*flU"£r GAD ^l^ 0 ^, ^H 0 } «M«li 

h]s.o]^ Jl^7> M-h}^4. H5li4, RW-MJ601 nR-^H 

^^^1 NOD p> 0.^0^1^ 01 tilsfl ^l^El^ti)-. t^tg 

^ ^-5 ^>-t-^ 21^°] 31 ^1-^ RW-MJ601 ^ ^--f^ ^1 

^ 26^°l&£h °H, ^W^-^ Aj-71 RW-MJ601 tfj-ole-l^oll y^^X]^] 
oltb a]#(1~4^H ti]^Mli(splenocyte)°fl^ ^M^l-Sl -fr^*]-^ ^-i: ^>*V ^ 
4, H-f^ 6 !) tils><^ alja *J^|afl 2 £| RW-MJ601 1^ ^, ^E^^l 
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(ID-2, ^lHi2)l#(IFN)-r , IL-4 ^ IL-10^ -^o^o^] ^7}0>}JL, ZL 1 a>o] 

RW-MJ601 *M NOD t^i^ ^-^o] ^a. ^ til^-o]^ > <£3%s$ ^ 

<53> ^igofl 3: <y^sl^^ ^afl jL3f •* 

<54> 3 NOD u>4-^°fl RW-GAD651- 25^^°fl 5^}b}£] 4-t-^-& *1 

-H^^l^l 4.5/oti^ 1 *>^:n. ( ^ (hematoxylin and 

eosin, HE)°-S. M^rf. zl^jl, ^lX(islets)^ Si*)^ 

Sal, zl 4^-4 ^-o] , zz. r}£. £ 

< 55 > o - ^ ^*HS.; 

<56> i - 25% °]^}^\ ^M]S.<^] ^ 

<57> 2 - ^*?41&-§: 25% ~ 50%; 

<58> 3 - ^.^^] £_o}^ ^a]]S.7} 50%°]#; 

<59> 4 - 7]B] ^*\}g.7} *J-aI *r^€ ^>*1|3E. 

<eo> a^, tfls^oi a^| £ ^ n^-id^ ^^j^ a>^J^. cf^- £ 5a ^ £ 5d°fl M-Bj- 
<6i> u]57 4: 

<62> RW-MJ601S 3^*1?! 3 NOD ^l^}^}^ ^7} 
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34 -f-^^ ^4^(islets)^] *r«8*H ^ ^4* 5. 5 

°fl 44^&-^, ^11^4 4°fl*i°l ^^M^ A>^-ir 4-8- J£ 5b ^ 5. 5e°fl 

44^534. 

<63> a] in. -g^ofl 5: 

<64> 3 ^ NOD n>^# A>-g-^ *]-g- afl<q*}jLfe- Aj- 7 1 ^ig^ .33). ^^*V wj- 

^ ^.S. *fl# ^]i(islets)4 2^z\n?l ^a># ^ ^^f* ^ 5^1 44^53-° 

^, SE?V ^]^4 4^4 ^114 3 A>^l-g- 4-g- £ 5c ^ £ 5f <=H7 44ifl524. 

<65> °]<#£\ £ 4 ^ £ 5a ^fl4 £ 5f4 ^4°ll 4^, RW-GAD655. NOD 4-f 

^°H4 RW-MJ601S ?H Hl^M ^-ojA^Tii #^4534. 

RW-GAD65 NOD 4-t^^-°114 ^4^1 'Mi 4 87%^r 4". -#&:°4, ^ 

«*H RW-MJ601 NOD ^43.4 83%^ 25^°114 4^ NOD 44-^5- 4 ^ 

414 ^44^1 #4^51^4 Alz^V ^£444 444534. ^jilft 

40^nJN*i^ RW-GAD65 ^ 4-r-^5-°fl4 4^4 ^li£4 42%7> ^ ^44 Q 
£U*-, ^1^4 50%7> 7}B}£ Q^^-Sr M-EfuH^Jl, 44 8%4 ^S^l 91 
44>S4. 

<66> a ^j- > NOD 4n L ^°fl4 <>34^ 4]£--i: 444^ 4^-|- 2:A>^ ^4, 4 3 ^ NOD 

4-t-^4 4<^4 -rr447ti 25^4 RW-GAD65 ^ ^ RW-MJ601 ^ NOD 4-f^ 4 
44 z\°»^o\]a^ ^sj-^-oi ^ ^ ^ 44^*4. ole^ RW-GAD65# ^ 

-FKE.^ 47]- 1 3 < ^4 4*llfe #1^- 'MS^-i- ^W^, GAD 1^44 & 

^ 4€- ^44i°fl^r 31^44 3^4^ 7 A-=r 44\£4. ^r, RW-GAD655. NOD 

^4^ ^ 4^ 444 *>±r ^-<>13 ^>7>^^ofl ^-o^O.^ 
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<67> Ajigofl 4: x}7}&-%-<>£ T Afllofl tfl^b ifl^ -fj-S. 

<68> RW-GAD65 ^8^ ^<Hl NOD u>^-^^«.e^ ^ *]#*\]3.^r-£ 

n^Ji, o] ^li(5xl0 5 )# w^S-tiH^^H ^a>s] QAD ^7>sl 96€ 

#elHMoj)>H io% -fEflol- ImM L-#^Ef^l, 100 UM 100 /*g/m£ ^fe^ 1 

S^M^l ^ 50 mM ^-^s^J^llHr 0 ! ^7>^ fit^i RPMI-1640 yfl^l 200 ^^1^ 7-2^3; 
^ aflo^Al^ch ^ ^-S", °1 4lf 3 H-El^l^( thymidine; 1 ^Ci/€)3f ^1 16 
~18^^>^o> afl<# ^Sjwl-S^. ^1 -41 1 2*1 °1 ^1^7](liquid scintillation 

counter)^ *}~g-*H 3 H-^*1^ ^gs>o} M]S.9] fAif ^^}<^JL, ZL 

<69> ^lyjofl 6: 

<70> RW-MJ601S. NOD ^f-f A>-g-e> afl^sKn^ #7l ^ ofl 4^ ^^tV 

<7i> «1 J2. ^^^] 7: 

< 72 > y]^^ NOD *}^# ^ *fliqs}M- #7l ^^6j) «1 

<73> ojAj-o] £ 7 o} ^^dl ol^. uj^Ml^^ GAD^l «>-g-S}*] ^fecfl 

GAD^ RW-(GAD65)MJ601 ^ # NOD ^ NOD ^0)]^ *fl^ 

°1 Si^ ^+^^^1 (ovalbumin)^ tfltSflA-^ ^ aV-g-^- ##1}. xcfef 
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*\, 44^^ RW-GAD65* 3^ -§-#°lGAD-*}-g-^ T tfl*H ^fl^-i: M- 

,<7.4> >i^ofl 5: GAD°fl tfltr *fl^ -R-S. 

.«75> NOD ^-r-^l RW-GAD651- 8 M# *11#|S}.IL > <£^<% ^l^W^!: w o v 

« .-u ■ " ^(J. F. Elliot et al., Diabets 43, 1494-1499 r 1994) °1 -g-*><^ 41-^}°] &| %9A- 
!; ch,a-; GAD65 ^-^4 >£-g-^|^i=f. GAD65 ^^-i: 0.1M NaHC0 3 pH8.5 -g-^l ^ -''6f 

10 ^g/meo] *V 3s 4°C^l^i *>*^«?1: 96€ ^^l3S.l-2flolS(0.1M NaHC0 3 ^ l-O-"-^ 

;zg/m£, P H 8.5) ^Hl S^Aj^rq-. ^^o] P>o]a. S #efl °] e # ^ ^i, ^^-^ ^ 

*!]-! S^sH^l-^ ^ IgG, W-f^ IgGl 3^ *J- IgG2a 

EL ISA reader (Mande 1 , Guelph, 0N)S 405nm<*IH ^^"^Coptical density)-!- ^^M., n- 
GAD65 ^%=^r =§h^>$tf. ZL^JL, ZL tf^- £ 8^1 l-Ib} 

<76> 8: 

< 77 > RW-MJ601S ^#*r NOD a>-f °]-g-^ ^^Vji^ 54 

U ^AS EL ISA ^cl (reader)* ^f-§-*M 405nm<M ^#:E(0D)# GAD65 ^ 

Bfl^o] ^^-i- ^^cf. zl^zl, ^41- £ 7°fl ji^H 4.4^534. 

<78> -^ig<>}] 9: 

<79> ti]^^ NOD ^T-i I" °l-g-^ 3-8- ^^Tr ^4 ^afl 54 -g-^^r 

ELISA 44 (reader)* 4-§-*r4 405nm<HH W^COD)* GAD65 ^ U J]^4 ^ 
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<80> ol4>o) £ go} ^sfoil trj-s.^, RW-MJ601 ^ ^ n}-^^ a] mi}- nfl 

RW-GAD65 ^ ^cHl*! GAD^l tfltt IgG ^^^tf. GAD°1] 

tfl^ir IgG ofo]^^ (isotype)* ^.^o^ xcfl s RW-MJ601 ^ NOD *l~o^6f| 

wj-sfl, IgGl ^J^b}- 0 ^ RW-GAD65 3# NOD *}4-^°fl*i -fr^ 5iMl , 

I-gG2 *lJ=LB}-^€r o]&)^- 5} - RW-GAD6571- Th2 ^^^-g- 

<8i> ^^<^] 6: *H£?>£1 

<82> RW-^^ NOD «]# T ^li£<i*i *>°l£7V ( ?]£| ^o^jji.^. « 0 V^ 

-(H.S. Jun et al . , J. Exp. Med. 189, 347-358, 1999 H ^, 
RW-GAD65 8^ ^ al^|if ^It ^fl£f GAD ^ ^ V+^^^l^l 33 

7>^ 24^ #3HE(i>4o6 cells/well)^ RPMI-1640 tifl^H*! 72*1 # ^fl^} 

S|i=h -S-^^-i- I FN- r IL-4 A 3 A 3Sr Quantikine ?1H(R&D Systems*]-, 

Minneapolis, MN)* *>-g-*M ^ = ^^1 EL ISA 1K]°.3. ^ o.^ , zl zj-zf 
J£ 8 ^ £ 9°fl JS.^H u|-E}-ifl£r}-. 

<83> ^-^^1 10: 

<84> RW-MJ601S. ^^-fb NOD ^-i: ^l^^Jl^ #7l 6^ ^^tb 

^.2.5. T >*fl5«*fl*1 IFN-r^ IL-4 ^<^# ^.Bl^l, ^ 

^ £ 8 ^ £ 9^1 M"^^^. 

<85> 11; 
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<86> NOD ^M^i# °l-g-^ $-jr ^sq*>j7^- >*1^H 6^r ^Htb H] 

# T ^li^H IFN-r^ IL-4 ^^^^fl- ^S>£i=k zl ^Ji)-# ^ 8 

<87> opj-o} ^atj-ofl 43 13 , IL - 4 ^ IFN-r^l RW-MJ601 NOD ^ ^1 

NOD T^ioll A] 0} HRMl^Sr nfl ; RW-GAD65 3# yj ^1-^1 ^ofl a-1 

IL-43 ^7> ^ IFN-r^ ^i7} ^#51^1=1-. ol £ ^> ^2fl;S.^-Ei NOD ^-f^l- 

RW-GAD65S. ^ ^HH^S. Th2 ^^«jr-§-^- -fr£^|- <£-^r &fe*H, ojej^- 

<88> >M^ofl 7: ^^^>JL4i #3^eMl «3^i&-§-(RT-PCR) ^ 

<89> RW-GAD65 1,2^ 3^*IN RNA ^#?1 ^ (Qiagen Inc.*>, Mississauga, ON, 

Canada)^ A>-g-SM ■ =S.S#ofl ai^i^jf 1^ ^ rna# ^-sl^> 

%■ RNA^l 2/^g^r ^ia.^ II ^^Afsi (Superscript II reverse 

transcriptase, Gibco BRL*h Gai thersburg, MD) % oligo-dT-1- ^r-g-^H cDNA^ 

^l^. Ar 0 lS.7><?l^l s.ol^oj S^-o]^( primer )§ A>-g-<5>a} wj-^(H.S. 

Jun et at., J. Exp. Med. 189, 347-358, 1999 HI AA x i 1 1-^11 8^1 ^1^1^- o] 

-g-sr}^ PCR# ^^r^^f. 
oo> o] xtfl , vfl^-S.^o.S.Aife- <5H ^3^!} i^^eliL^ E^^^e}^] (hypoxanthine 

phosphor ibosyl transferase; HPRT) mRNA-g- *l--g-SH #^1 ,*}-g-^l ^l^l^ A 1 

19-*!^ 104 £4 

oi> nsli, PCR ^ Se^-oH ^lMofl U-iE-s. sj^s^c}.. ^ifl^- ^ 
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3, f*8f>}5.^ *}7] ^°)^: A >°1= ^ PCR# PCR ^^-i-(50^)€- 

0.2mM^1 31^1-tt1I3]j$-E|^- S5}Si4°l^(deoxynucleotide triphosphate), 1//M^ A 
z|o] ^ lel-o]^ i.5mM SE^ 2mM MgCl 2 , 50mM KC1 , 10mM SEl^-<§;£(pH9.0) ^2.5 
icb^^l Taq (Pharmacia Biotech^}, Uppsala, Sweden) ^-^S. ^.-SLSi^f. 

^ ^ , 1.5% Or7>S.i ^ Q HH ^l^SKn, J±Su}o}l=. 

(ethidium bromide) ^Sfl ^#*r$4. - -1 "~ • 

<92>. 8: ^o] (adoptive transfer) ± oi , aQoTj 

<93> NOD *>-f^# RW-GAD65S. ^^M^ ^<^-§-( regulatory immunine 

response)^ T ^l^Ceffector T cellH sH5.-?-Bl 

>: LU .. -a^^^^ll- S^H^t}. ^, 3 oj-^j NOD ^Hr^l RW-GAD65(5X10 7 

PFU/mouse)# ^^}^. 20 ^% nflofl RW-GAD65 ^ ^M^lS^-e-] 

(1X10 7 cells)!- ^^H 2 -!- ^ ^ NOD p}-f^<*»M ^ 

&)?r ^"^H 6 tfl*| 8^2} NOD scid ^^^r 

<94> h]jJ7 12: 

<95> RW-MJ6015. 3^ NOD 4^if ^1^}^ 8-2)- %<£x& 

«o>^^ ^-ejtr fR 1 " ^n 1 * 6 ifl*] NOD. scid *}-t-^1 ^-^^ tg- 

cf-g- £ 10^1 .a-^H wa^. 
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<96> 



«1 jH. -*3*H] 13: 



<97> 



e]*V <>]3HM- 6 tfl*l 8^^^ NOD.scid *>-f^<*fl ^, ^« 



<98> 



ZL RW-GAD65 NOD ^\^\^ wRMlS-I- ^-B^V^r ^ 4 - 



• ^^1^1 NOD.scid ^M 8 -^ 33%(3/9HH i&Tg , RW-MJ601 ^3 -*g)oi 

•r- min.'^OD ^iS^-Bl wl# ^sHp-S NOD.scid ^>4-^ 

- ^1 90%(9/10)°fl^ ^^51^4. ^l*Hr GAD1- ^^Rr *JMM°r 

T 4i(regulatory T cell) /fl^l* -fr^}^ -f-^ 7l^# ^ ^ 

A ] 7l Tji^)- , ^^(antigen-presenting cell)^ ^^-7^-, 

*f| A}ol^o]( 0) i i IL _ 4f TGF^)^1 ^ ^-g-^- NOD n>-f^ofl 

[^"^^ 141 

5^, GAD-^ «JHM 0 r «>o]e^^ ^.05. GAD* tfl^AV^ ^ o^-^ 

^l-g-^ ^ SUb «Voie^§ ^ oicf. nJ-eH, GAD- 1 ^^ «WM°> y > 
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[3^8" 1] 
2] 

4 1 *cH 91°]*), #7] *H&l^b «H^oj- a>ole^(ATCC:VR-1354)^] ^ ^ 
3] 

O — 1 xJ. ■ 



IL-2 


: €^ 


- CTTGCCCAAGCAGGCCACAG . 






^ - GAGCCTTATGTGTTGTAAGC; 


INF- 


r : -ffl^ 


-AGCTCTGAGACAATGAACGC . 






^-GGACMTCTCTTCCCCACCC ; 


IL-4 




TCTTTCTCGAATCTACCAGG . 




<?>£)^ 


--CATGGTGGCTCAGTACTACG ; 


IL-10 




-CAAACAAAGGACCAGCTGGAC , 






h-TTGACCTCAGCGCTGAGTTG . 
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[5. la] 

OS His) 



lb] 




10 20 30 40 
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[£ 5b] 




[ill 5c] 
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[51 5d] 
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[5L 8] 




IFN- Y (ncj/ml) 
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[£ 9] 




0 10 20 30 40 50 

IL-4 (pg/ml) w 



10] 




SOI (tranfer) W-S] ^( wee k) 
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